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Surgical treatment of posterior nutcracker
syndrome
Enrico M. Marone, MD, Daniele Psacharopulo, MD, Andrea Kahlberg, MD, Giovanni Coppi, MD, and
Roberto Chiesa, MD, Milan, Italy
Posterior nutcracker syndrome (PNS) is a rare condition due to left renal vein (LRV) hypertension, caused by
compression of the LRV between the vertebral column and the abdominal aorta. Diagnosis of PNS is challenging, as
symptoms are variable and not specific. Therapeutic options are debated, and either conservative, open, or endovascular
approaches have been advocated as both safe and effective. We report our experience with a case of PNS in a 17-year-old
woman, who presented with a 2 year history of recurrent hematuria associated to severe left flank and back pain,
successfully treated with anterior transposition of the LRV. (J Vasc Surg 2011;54:844-7.)
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iThe nutcracker syndrome (NS) is a rare condition due
to left renal vein (LRV) hypertension caused by compres-
sion of the LRV, either between the superior mesenteric
artery and abdominal aorta, or between the vertebral col-
umn and the abdominal aorta (in case of a retroaortic
LRV). The first is more frequent, and is termed anterior
nutcracker syndrome (ANS), while the second one is termed
posterior nutcracker syndrome (PNS).
The incidence of NS is poorly characterized, although
it is more frequent in women in the third and fourth
decades of life.1 Diagnosis of NS is challenging, with an
often variable and unspecific presentation. In its most com-
mon form, PNS/ANS is associated with hematuria and left
flank or back pain. The NS is also considered among the
causes of the so-called “pelvic congestion syndrome,” with
dysmenorrhea, dyspareunia, lower abdominal pain, and
pelvic varices.2 Treatment is also controversial, and conser-
vative, open surgical, or endovascular treatments have all
been described.
CASE REPORT
A 17-year-old female was admitted at our Institution with a
diagnosis of PNS, with hematuria associated with severe left flank
and back pain. The patient was diagnosed with PNS 2 years before,
with symptoms persistently recurring about once or twice amonth.
In previous hospitalizations, genitourinary causes were ruled
out: she underwent abdominal and pelvic ultrasonography, with
negative results, and computerized tomography (CT) and cystos-
copy. Cystoscopy showed small clots at the orifice of the left ureter,
and CT showed a compressed LRV with a retroaortic course.
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844At admission, urinalysis was positive for microscopic hema-
uria. A duplex scan confirmed an abnormal course of the left
enal vein behind the abdominal aorta with flow acceleration in
he stenotic area (peak velocity 18 cm/s measured in the
roximal part, and 87 cm/s in the stenotic area). Magnetic
esonance (MR) was performed confirming the presence of a
etroaortic LRV with an aberrant distal insertion in the inferior
ena cava (IVC), just above the confluence of the left and right
ommon iliac vein. MR also confirmed compression of the LRV
y the aortic bifurcation (Fig 1). The patient underwent phle-
ography that confirmed significant compression of the ret-
oaortic LRV with a renocaval pressure gradient of 9 mm Hg (6
m Hg measured in IVC and 15 mm Hg in the LRV), in the
bsence of significant collaterals (Fig 1).
Open surgical treatment was performed, under general anes-
hesia, with a midline incision and mobilization of small bowel.
ontrol of the right and left common iliac vein, IVC, and LRVwas
chieved (Fig 2). Under systemic heparin (3500 UI), the IVC and
RV were cross-clamped. The LRV was excised with a small rim of
he caval wall, and then transposed to IVC, in a proximal position,
ia anteaortic routing. Special attention was paid to have a tension
ree end-to-side anastomosis. The incision in the caval wall was
losed with a running suture. Measurement of mean venous pres-
ure in the LRV and IVC was made with direct puncture and
howed no significant gradient (8 mm Hg in both the LRV and
VC). The postoperative course was uneventful. At postoperative
ay 4, control CT showed a patent LRV with no sign of compres-
ion (Fig 3). At 6 months, the patient is well, with complete
esolution of back and flank pain. She underwent MR scan that
onfirmed patency of the transposed vein. She referred a single
pisode of hematuria without evident blood clots.
ISCUSSION
Retroaortic LRV has a reported incidence of 1% to 3%,3
nd in most cases is completely asymptomatic. When symp-
oms arise, the term posterior nutcracker syndrome or phe-
omenon is used. First described by Chait et al,4 its real
revalence is unknown. Only 10 cases have been reported
n the literature, four of which were surgically treated
Table).5-12
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hematuria being the most common sign. Hematuria is
attributed to rupture of thin-walled varices into the renal
collecting system.13 Left flank pain is the main symptom
and is due to left ureteral colic from the passage of blood
clots through the excretory system. Dyspareunia, dysuria,
and dysmenorrhea may occur when venous reflux causes
pelvic congestion.14
NS usually occurs in women in the third or fourth
decades of life. Being a congenital anomaly, it should be
Fig 1. Magnetic resonance three-dimensional reconst
course of the left renal vein (LRV) behind the aortic
confluence of the left common iliac veins (LIV) in the in
Fig 2. Intraoperative images detailing (A) the retroaorti
inferior vena cava (*) right above the origin of the co
transposition of the left renal vein.expected that PNS began earlier in life. Moreover, Shin et pl15 showed that the NS in children tends to resolve with
ge and increasing body mass index, adding to the chal-
enge of explanation of NS. We think that modification of
emodynamics and of the position of viscera and organs
ith agemight indirectly worsen or ameliorate this congen-
tal condition, although no clear evidence has been pro-
uced so far.
Several diagnostic tests have been advocated for the
iagnosis of NS, including duplex ultrasonography, CT
maging, and MR. Phlebography with measurements of
n (A) and phlebography (B) showing the abnormal
cation (AO), with aberrant insertion right above the
vena cava (IVC).
rse of the left renal vein (arrow) and its confluence in the
n iliac vein. The right panel (B) shows the anteriorructio
bifurc cou
mmoressure gradient between the LRV and the inferior vena
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Some authors suggest that a gradient of3mmHg should
be considered an appropriate indication for treatment of
symptomatic patients.14 In this case, phlebography re-
ported a 9-mm Hg renocaval pressure gradient; moreover,
it did not show the presence of a developed vein collateral
system (Fig 1, B), thus strengthening the possibility that
the patient symptoms depended on renal vein hyperten-
sion. Intravascular ultrasound has been recently reported to
be of use in venous obstructive pathology.16 We believe
that it could help in NS, especially if endovascular treat-
ment is planned.
Fig 3. Postoperative computed tomography three-dimensional
reconstruction shows the anteaortic course of the left renal vein
without signs of compression.
Table. Cases of posterior nutcracker syndrome previously
Author Year
Number of
patients Presen
Rassi et al5 2010 1 (Male, 52 y) Flank pain, micro
Hartung et al1 2009 1 (Female, 36 y) Flank pain, micro
hematuria, pel
syndrome
Arteaga et al7 2009 1 (Female, 71 y) Persistent hematu
carcinoma and
fistula associate
Lee et al8 2007 1 (Female, 51 y) Microscopic hem
hypertension
Jang et al9 2005 1 (Female, 26 y) Microscopic hem
hypertension
Ali-El-Dein et al10 2003 3 Left loin pain in
and microscop
other cases
Sato et al11 1997 1 (Female, 23 y) Macrohematuria
12Lau et al 1986 1 HematuriaManagement of NS is controversial. Conservative treat-
ent has been proposed for cases with mild hematuria and in
articular for young patients, because of a high likelihood of
pontaneous remission. Some authors report a rate of remis-
ion up to 75% in patients younger than 18 years at 2 years of
ollow-up.15 Endovascular or surgical intervention may be
ndicated, after 2 years of follow-up, in cases of persistent
ematuria, severe flank pain, or serious dysfunction. Endo-
ascular treatment with stent implantation has been previ-
usly reported as a safe and effective technique for the
reatment of ANS.17 Open surgery with LRV transposition
as been recommended for the treatment of PNS in order
o resolve compression. Other surgical treatments have
een proposed for the treatment of this pathology, includ-
ng widening of the retroaortic window and omental pack-
ng.10
In this case, we proceeded to treatment because of the
ntity of symptoms and because they did not improve at 2
ears from presentation. We considered the implantation of
stent between the vertebral column and the aorta not safe,
s we thought that it may proceed to erosion of the aortic
all and create an arterovenous fistula.
We opted for LRV transposition because the length of
he LRV with its anomalous course allowed us to perform a
ension-free transposition, without using any prosthetic
aterial. Moreover, it allowed to completely detach the
RV from the IVC, thus removing any possible cul-de-sac
nd the associated risk of thromboembolism. The draw-
acks were that we needed to clamp both the common iliac
eins and the IVC, with the associated risks of clamp lesions
nd bleeding.
In conclusion, PNS is a rare syndrome, with uncer-
ain treatment criteria. Based on our experience, anterior
ransposition of LRV may be a safe and effective tech-
ique. Longer follow-up is needed to assess long-term
esults.
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